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© Gene expression unit comprising the promoter and the terminator as well as the gene of alkaline 
protease. 

(9) A novel alkaline protease promoter and alkaline protease terminator which each effectively function in a host- 
vector System of moWs can be obtained from yellow koji mold. A gene expression unit cornpns.ng the promote 
and terminator is used to construct an expression vector capable of expressing an useful substance ,n molds 
such as Aspergillus oryzae , Aspergillus niger, Aspergillus awamori . Aspergillus sojae, etc. 
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containing 3 intron sequences. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig 1 shows a restriction enzyme map of genome gene of alkaline protease from yellow mold. 

FiJ 2 shows a nucleotide sequence of genome gene of yellow mold alkaline protease conta.n.ng yellow 

mold alkaline protease promoter at the 5 -end. . , 

So 3 shows a nucleotide sequence of genome gene of yellow mold alkaline protease conta.ri.ng yellow 
mold alkaline protease terminator at the 3 -end. 

Fig. 4 shows the entire nucleotide sequence of genome gene of yellow mold alkaline protease. 
Fig. 5 shows procedures for ligating alkaline protease genome genes. 
Fig. 6 shows procedures for constructing expression vector pAP045. 

DETAILED DESCRIPTION OF THE INVENTION 

•""S^ *om yel-ow mold (As^us c^) by known 

OaMey et al.. Gene, 61, 385-399 (1987)). The extracted chromosoma. DNA is partially digested wit a 
SSSb restriction enzyfne. After introduction of the digested gene into a Pj™d«J»(^ ^ ^ ^ 
host (e.g., Esc herichia coli strain JM109, HB101. etc.; manufactured by Takara Shuzo Co to.) is 
transformed with the ve ctoTto obtain a genomic library. By screen.ng using a probe (e.g cDNA probe, a 
synthe 2 probe etc ), positive clone is obtained and the desired plasmid DNA is recovered. After digesting 
S^mfd DNA with a suitable restriction enzyme, the digestion ^f^^™*^ 
vector (e.g.. pUC19, etc.) to transform therewith a host (e.g., Escherichia col. stram JM109 HB101). Thus, 

^^LmTdlnlScfa gene fragment containing the promoter of the present invention has been 
incorporated there may be pAP017 (of restriction enzyme map in Fig. 6). As a plasm.d ,n which a gene 
LgZfcontling the" terminator oi the present invention has been incorporated, there may be P AP025 

<Cf - "<^T^ZS> 7oL was ana,yzed by known methods (tor exampie, the Maxam-Giibert 

Te ls di SeTge°nLe gene of alkaline protease from ye„ow mo.d according to the present 
invert on structure of which was determined as described above, has a restriction enzyme map shown .n 
Fig and nuc.eotide sequence shown ,n Fig. 4. In addition to the promoter and terminate, domain, of the 
present invention, the genome gene also has 3 intron sequences, which are shown by IVS 1 through 3 .n 

TJ promoter of the present invention is present at the 5 site of the genome gene and also has 1110 
hn ONAs The nucleotide sequence is shown in Fig. 2 and corresponds to nucleot.de No. 1 (C) to 1110 (C) 

n the nucleotide sequence ot genome gene shown .n F,g 4 seQ uences 
In addition to DNA sequence shown in ng. ^, tnw presc.K ...»e,,uv,n ^ ...-uj 

havi g the function equivalent to that of the promoter, such as DNA sequence having . 

oartlv different from the nucleotide sequence shown in Fig. 2, DNA sequence containing a part of the 

nucleotide sequence shown in Fig. 2 and DNA sequence containing at least the nucleotide sequence 

nt«or ot the present invention is present at the 3 site of the genome gene and h as 5 30 bp 
DNAs. The nucelotide sequence is shown in Fig. 3 and corresponds to nucleotide No. 2458 (G) to 2988 (G) 
in the nucleotide sequence of genome gene shown in Fig. 4. 

in add-on to DNA shown in Fig. 3, the present invention also inc.udes other DNA sequences having the 
function equivalent to that of the terminator, such as DNA sequence having a nucleotide sequence partly 
Se ent from he nucelotide sequence shown in Fig. 3, DNA sequence containing a part of the nucleotiae 
sequence shown ,n Fig. 3 and DNA sequence containing at least the. nucicotide sequence descnoed above 

; ^ By ligating the promoter or terminator with a suitable plasmid vector, the promoter or terminator may be 

""''There ^oterlnd ^"Int invention may be used in one set as a gene expression 
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non-translation region a. the 3-end. These oligonucleotioes were synthesized wit a ' °NA «ynt es, er 
381 A) (manufactured by Applied Biosystems Co.. ltd.), using the reagents and ^ * 
manufacturer. Rad.oact.ve label of the synthetic oligonucelotides was made using [-^PJATP (manufactured 
by Amersham Co.. Ltd.) and T4 polynucelotice kinase (manufactured by Takara Shuzo Co., Ltd.). 



3. Southern hydridization 



Using the synthetic oligonucleotide probe prepared in the preceding 2. above, the chromosomal DNAcrf 
Aspergillus oryzae ATCC 20386 was analyzed for alkaline protease gene, .n accordance w.th the Southern 
rSSron^eThod. Firstly, the chromosomal DNA of Aspergillus oryzae was digested with sever, 
est c on enzymes (for example, BamH I, Eco Rl, etc.). TheTiifteTjTolation was performed by agarose gel 
SroWesis After the electrophoresis, DNA was subjected to blotting onto a nitrocellulose filter by ^the 
foleTtZlie ^06. The Southern transfer method was performed according to the _metho< I of 
MaTatis et al Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spr ng 
Harbor NY (1982). Hybridization was performed at 42= C in 6 x SSC (0.9 M NaCI 0.09 M tnsodium «X 
0 5% sodium lauryl sulfate, 5 x Denhardt solution (0.1% Ficoll, 0.1% polyvinylpyrrolidone, 0.1 A, bovme 

erum albumin), 0.01 M EDTA (pH 8.0), and a soiution of 100 .g/ml transfer RNA. The probe was ^6ec m 
a concentration of about 1.0x10' cpm/ml. Washing was carried out at 45 C with 6 x SSC and u b * 

od um lrjl sulfate solution 3 times. After air-drying the filter, the filter was applied to an X-ray Wm 
(manufactured by Fuji Photo Film Co., Ltd., RX) at -80'C to obtain autorad.ogram. As the result, a sing e 
clear band w'as obtained respectively with both probes of AP-23 and AP-24, for the digestion products 
of Aspergillus oryzae chromosome with restriction enzymes. 



4. Preparation of library 

As the result of Southern hybridization described above, a band of about 6.5 kb was noted with the 
digestion product of Aspergillus oryzae-derived chromosomal DNA with Bg. I. in the case o ^using AP-2 as 
the nrobe and a band oT¥b^ut 4.5kbwas noted with the digestion product with Hind III in the case of using 
AP-2 P 4 BgMI and Hind l.l are restriction enzymes present in alkaline protease cDNA. H . thus conside red 
That coring of DNA fragments obtained with both restriction enzymes would cover cloning of alkaline 
protease gene over almost the entire region. Therefore, genomic library of Aspergillus oryzae using these 
SsSon enzymes was prepared. Firstly, about 200 ug of the chromosomal DNA of Aspergi lus oryzae 
pC^inT.™« was digested at 37" C with 500 units each of Bg, II and Hind II. (both manufactured by 
Taka Shuzo Co., Ltd.) overnight. After 0.8% agarose gel electrophoresis (at 30 V overmgh K DNA 
fragment having a size of 5.0 to 7.0 kb (kilobase) and DNA fragment having a s.ze of 3.0 to 5.0 kb were 
extraced and P ur,f,ed from the Bg, I. digestion product and the Hind U. 

based on the s.ze of a molecular weight marker simultaneously subjected to electrophoresis Extraction and 
purification from agarose gel can be performed by the method of Maniatis et al. (supra). On the o her hand 
SerdiUon with BamH. which formed the same cohesive end as with Bg, N - d,^n wrth^ III 
using pUUiy as tne vectur tn« terminus was oe K >^w K i.- r aicj 
Takara Shuzo Co Ltd.) to prevent seif ligation. 

The DNA fraamen of 5.0 to 7.0 kb as the Bgl II digestion product described above was mixed with 
PUC?9 P^evfou ly Tgesteo with BamH I, and the DNA fragment of 3.0 to 5.0 kb as the Hind 1,1 digestion 

rod twas Sise mixed w,th P UC19 previously digested with Hind 111. ^^^^^ 
bv Takara Shuzo Co., Ltd.), ligation was performed. Competent cells (manufactured by Takara Shuzo Co.. 

tn ?f =-h rriehia coli strain HB101 were transformed using the resulting mixture. A part of the 
tran foll^L^cotras su bj ec.ed to plating on L agar medium (1% Bacto-trypton 0.5% yeast 
extract 1% NaCI 1 5% Tga,) supplemented with 50 ug/ml of ampicilin for determining frequency o 
SnsfoJafion The balance 9 was supplemented with 50-fo.d volume of L-broth (1% Trypton 0.5% yeast 
extract T/o NaCI) supplemented with 50 ug/ml of ampicilin and cultured at 37 C overnight to amplify the 
colony! The colony was then stored at -80° C as genomic library of Aspergillus oryzae. 

5. Colony h ybridization 

Colony hybridization was performed as described below. Firstly, the genomic library of Aspergillus 

5 
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bromoohenol blue) was added to the reaction mixture to terminate the reaction. 

The 1 to 3 ul of the reaction solution obtained above was applied onto 6% acrylamide-urea i gel. A the 
=ame Ume the solution obtained by the d.deoxy reaction using pAP0 17 as a template and AP-26 as a 
IZe Zs Applied to the same gel as a size marker. As the result, it is revealed that 3 bands were noted 
pr mer was app extension and 3 transcription initiation sites were present in the 

5 Taii e pro e e g6 nf The suits are shown in Fig. 2. The serines TATAAAT which is considered to be 
"I TwA box i8 preS ent at the upstream by 30 to 40 nucelotides from the uppermost stream of the 
Snscrtption initiation site thus determined. At the upstream by 80 to 90 nucelofdes, the sequence CCAAAT 
which is considered to be CAAT box is present. 

70 

8. Ligation of alkaline protease genome gene 

To liaate the alkaline protease genome genes cloned to the two DNA fragments (pAP017 and pAP025) 

rr^oth w.X« - ea*" «i.,. A«°, purines** by ,<r,ano, precipitation. DNA was digested 

PAP025 with Pst I (manufactured by Takara Shuzo Co., Ltd.), the terminus was rendered blunt using DNA 
p/\rudo wmi rsi v -r^' c hl ,, n ro ttri ^ Likewise 5 uq of BamH 1 linker was mixed with the 

About 3 UQ of the aforesaid 5-site DNA fragment (about 1200 bp, BamH I/Hind III fragment) and about 
„n of the V site DNA fraqment (about 1800 bp, BamH I/Hind III fragment) of alkaline protease were m.xed 
lifted Jne AfteMigS b "DNA Ligation Kit", digestion was performed with BamH I. The digested 
DNA was isolated by 1% agarose gel electrophoresis and the DNA fragment having the des.red s,ze (about 
Tm was recTverS and purified. After the DNA fragment containing this alkaline protease genome gene 
3 kb) was recovered ana pu them tne „ tion product was transferred to 

whTacqu red am picillin resis tive was screened to obtain clone bearing the des.red plas m ^ PAPJ 725 
pAP1751s DNA inserted with alkaline protease genome gene (about 3 kb) at the BamH I s.te of pUC19. 



30 



36 



9. Preparation of expression vector 
, 5 _ Expression vector using the promoter and terminator of alkaline protease gene was prepared by 

^^iSg^terminator domain, 10 ug of PAP025 was d.gested with Afl ll (^^^T 
Shuzo Co Ltd ) Thereafter, the cleaved site was converted into the blunt end, using DNA Blunting K,t 
Shuzo Co., LWO- 1 n ™; r ' Aft purjficatjon by ethanol precipitation, further digestion was 

resistance, plasmid DNA was extracted and screened to obtain the des.red plasm.d pAP044. 
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CCATGGTTAT TCTGCGGAAG CGAAACCACC CTCCCACCCA 

80 

AACAGGGCTA ATGTGCCCAG GTCCTGATAC CATCAGAAGA 

120 

CCTCCAGGAG CACATGCCTG TTCGCATAAC CGTGGTGTAG 

160 

CACCAGGAAT TGCTTAGCTT AGCTTCTTCG ACTGGGGGGC 

200 

CAGAAAGTGC TTATCGCAAA GATCCCATCC CTTTGTGTGA 

240 

TAGCCCCTCC CGCGGCCCTT GATCAAGCCG TTCTCGCTCG 

280 

CCCATACCGA AACCGCGATA TTATAGGTGC ACATGGTTAT 

320 

TATTCTTTTT CTTTTTCTTT TTCTTTGCTT CTCATGCAGC 

360 

CCCATACGTT GCCGAATTTG GCTACACCTT GGGGCTCATT 

400 

CTTCGAAGTT TAGATTCCGA CAAGACCTCA GCACCCAATC 

440 

AAAACCCTTG ATTCCTGATA AAAGACGTGG AAAAAAGCGG 

480 

ATATCGCGTG AGGATGCCAA GCAAAGGGAA TGGGTCACAT 

520 

TGATCTCTGT CGCGCTGTTA GGATGATCTT CACTC CTAAA 
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GATTAGATTC CGGAAAATGA ATTAGGGCTG GCGTTCCAAC 

?cSggggag tgccgatgtt actgtacttt atgaaagaaa 

TT^^^^- a,kaline protease promoter of c,aim 1 or 2 and an alka " ne 

map in Fig. 1. , ■ 6 or 7 which has the following nucleotide 

8 . a genome gene of alkaline protease accord.ng to cla.m 6 /. 
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760 

CTTGCCATAG CCTTGTGTTC TTCACGGTCT ATCGGAACAC 

800 

CCGTTCATGA CTGAAAGGGG TCAGCGTCCG TGGTGGTCAA 

840 

CATCATTCTC ATCTTTCATC ATGCCCGCTG ATTGATAGAG 

880 

TAATTTCCGG TGGAGCACAA CGCCGTCCTC TGAGATGCAA 

920 

TGTCACCCTG TAAGTTTCAA CTACAATCTG TAGTACAGAG 

960 

CATCCTTGTC ATTGCATGCT GTGCAAGTGA TCCAAATCCG 

1000 

TAGAACTTGC TCGAGAACAG GGAAATATAG AACTCCTGAA 

1040 

GGTTATAAAT ACCACATGCA TCCCTCGTCC ATCCTCACTT 

1080 

CCATCATCAA GCCAGCGGTT TCTATCCTCC GACTTGAGTT 

1120 

GTTCTTGCGC ATCTTTACAA TCTTCTCATC ATGCAGTCCA 

1160 

TCAAGCGTAC CTTGCTCCTC CTCGGAGCTA TCCTTCCCGC 

1200 

GGTCCTCGGT GCCCCTGTGC AGGAAACCCG CCGGGCCGCT 

1240 

GAGAAGCTTC CTGGAAAGTA CATTGTCACA TTCAAGCCCG 

1280 

GCATTGACGA GGCAAAGATT CAGGAGCATA CCACCTGGGC 

1320 

TACCAACATT CACCAGCGCA GTCTGGAGCG TCGTGGCGCC 

1360 

ACTGGCGGTG ATCTTCCTGT CGGTATTGAG CGCAACTACA 

1400 

AGATCAACAA GTTCGCCGCC TATGCAGGCT CTTTCGACGA 

1440 

TGCTACCATT GAGGAGATTC GCAAGAACGA AGATgtttgt 
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2200 



TCTGCCCCTG 


ATGCCATCAO 


TnTTGCCGCT 


ATCCAGAAGA 








224 0 


GCAACAACCG 


CGCCAGTTTC 


TrfAACTTTG 


GCAAGGTCGT 








2280 


TGACGTCTTC 


GCTCCCGGit- 


A aHATATCCT 


TTCTGCCTGG 








2320 


ATTGGCTCTT 


CCTCTGCCAC 




TCTGGTACCT 








23 60 


CCATGGCTAC 


TCCCCACATT 


GTCGGCCTGT 


CCCTCTACCT 








2400 


CGCTGCCCTT 


GAGAACCTCG 


ATGGCCCCGC 


TGCCGTGACC 








2440 


AAGCGCATCA 


AGGAGTTGGC 


CACCAAGGAC 


GTCGTCAAGG 








2480 


ATGTTAAGGG 


CAGCCCTAAC 


CTGCTTGCCT 


ACAACGGTAA 



CGCTTAAGTA CCAGGAGTAC GTCGCAGGAT TCTACCATTG 

2560 

TTACTGGAAT ACAATGATGA TTAGAAAACG AAGAGCGTTA 

2600 

TGATTCGGAC GGATATATGC ATGGCACCCA TACAGCGTGA 

2640 

TACATAGGCT GTTTGCTCAA GAATTAGGAT TTTATCTGAA 

2680 

TCCATGTACA GAGTATACTT ATGTTAGTAG TCAATAAAAT 

2720 

CTTGGCTTTC TAATTTTGTC CGATCTACAA GGGGTCGTCG 

2760 

ATCACAGAAC GAACTAGATG TGCAGGGGAC GATGATCACC 

2800 

CGTTCTTAGC AAGACCTCTA GTAGTTGTCG ACCATAGCTT 

2840 

TGACGCGAAT CATGACCCTA CTACTTCTAG ATTGCAGACC 

2880 

AAGTCGCATG ACAATGTCCT CTTTGGATTA GGATTAGTAG 
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FIG. I 




□ NON- TRANSLATION REGION 
(Z) TRANSLATION REGION 
■ INTRON SEQUENCE 
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FIG. 3 

£UaAtacc «gagtacgt cgcaggattc taccattgtt 

ACTGGAATAC AATGATGATT AGAAAACGAA GAGCGTTATC 
ATTCGGACGG ATATATGCAT GGCACCGATA CAGCGTGATA 
CATAGGCTGT TTGCTCAAGA ATTAGGATTT TATCTG AATC 
CATGTACAGA GTATACTTAT GTTAGTAGTC MjAMf^ 
TGGCTTTCTA ATTTTGTCCG ATCTACAAGG GGTCGTCGAT 
CACAGAACGA^ACTAGATGTG CAGGGGACGA TGATCACCCG 
TTCTTAGCA A GACCTCTAGT AGTTGTCGAC CATAGCTTTG 
ACGCGAATCA TGACCCTACT ACTlClifiAT TGCAGACCAA 
GTCGCATGAC AATGTCCTCT TTGGATTAGG ATTAGTAGTT 
GATTAGATTC CGGAAAATGA ATTAGGGCTC CCGTTCCAAC 
TCCTGGGCAG TGCCGATGTT A p CTGTACTTT ATGAAAGAAA 
GTAAGTCTAT TGGTACACAG CTGCAG 
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FIG. 3 

SUa'sHCC AGGAGTACGT CGCAGGATTC TACCATTGTT 
ACTGGAATAC AATGATGATT AGAAAACCAA GAGCGTTATC 
ATTCGGACGG ATAUTGCAT CGCACCGATA CAGCGTGATA 
CATAGGCTGT TTGCTCAAGA ATTAGGATTT TATHGAATC 
CATGTACAGA STATACTTAT GTTAGUGTC iiUii»a 

TGGCTTTCTA attttgtccg atctacaagg ggtcgtcgat 
cacagaacga' ! actagatgtg caggggacga tgatcacccg 

TTCTTAGCAA GACCTCTAGT »STTSTCG»C C ATAGCTTTG 
ACGCGAATCA TGACCCTACT »CTTCXAp_AT TGCAGACCAA 
GTCGCATGAC AATGTCCTCT TTGGATTAGG ATTAGTACTT 
GATTAGATTC CGGAA AATGA ATTAGGGCTC GCGTTCCAAC 
TCCTGGGGAG TGCCGATGTT ACTGTACTTT ATGAAAGAAA 
GTAAGTCTAT TCGTACACAG 
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Description . 

protease gene and determining their structures, based on wh ch p J* ffom mRNA of alkaline prote ase. 

Ration L.63- 51 777 and 63^ 

Any such publication animal cells, etc. have been heretofore stud.ed as 

V on the other hand, Eschenchja co^, ^^Jf^- a HoweV er. each of these hosts involves advantages 
hosts capable of producing substances using f ™" °3X C oniaining a sugar chain or protein having a certain 
aTd disadvantages. In particular in the caseo. P'*"*^™ £ ab | 9 as hosts. Inanima, cells, costs for c«on 

unit comprising the promoter and the terminator. obtajned (he genorne gene 0 f alkaline 

As a result of extensive investigations, the present inventors na ^ ^ ^ q( the genome 

J^^to^^^Z^^S^X The' present invention has thus been 
gene and the terminator domain present at the 3 end on g 

40 and the alkaline protease terminator. corT) pr,s,ng a genome gene of alkaline protease denved Irom 
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itron sequences 
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in the accompanying drawings: _^ ^w^ne cot ease from vellow moid. 

- 
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are prepared as follows. /A ^^iii, ic nruyw) bv known methods (for example, Oakley 

Chromosomal DNA is extracted Irom yellow mo d (A^Jlg ^ b ^ a sM restrict™ 
e , al , Gene, 61. 385-399 (1967)) The extracted chromosomal DNA « P 8 ^ g . Escner ichia coji 

enzyme. After introduction of the digested gene into , ; , ptarn* ^^^^ J ISS^mic 

JM109 HB101). Thus, the desired clone is obtained, been jn rated ls 

the dideoxy method). , , , -* nirtlirp D f which was determined as 

The thus obtained genome gene of alkaline protease from yellow mo d ^ a ^ e °' 4 ,„ additjon 

which are shown by IVS 1 to 3 in the figures. DNAs 
spaces Mflngfte tac»n «,ui».len, t.M I * *' J^j^ * « «• °«« ~ 

having *a ,uoc„on «,**« » M ol ft. .»ch ^ „ „ uc|e0 ,l sequ „„ 

^BE~^^=——- - 

as an expression vector in yellow mold. expression unit, 

These promoter and terminator utilised in the presen .nven 10, ^ um Interferon «or interferon 
By introducing a gene coding for urokinase, hepatitis B ant, gen human se »™ such as 
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Examples 

bo 1 Preparation of chromosomal [> ■& Aspergillus oryzae 
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The we, cells we, m,*ed w,th the same we,gh, o, ^^^^^^^^ 
The mixture was homogenized ,n a mortar for ^^^^^^^^ C9 |,s were centnfuged 
buffer (supra) and. the mixture was aga.n homogenized for further 5 w^s. *° "° 9 (man u1actured by S,gma 
in a centrifuge tube. The supernatant was transferred to a new c« gin ^^£^£^JL> 

containing 100 mM Tris-hydrochlonde and 10 mM EDTA p ^^T^s^ not to .rouble the interface and the 
10 the solut,on after the extracts, 2-fold volume of ^^J^^^^Z woynd DNA was rinsed, in se- 

Tris-hydrochlonde, 1 mM EDTA, pH 8.0). 
15 2 Synthesis of probe 

aS 3 ends was used as a probe The sequence of synthesized oligonucleotide ,s shown bebw. 

c . r <~~ r** GAA CAA CTC AAG GAG GAT AGA 3' 

A? _ 24: 5' CAT GTA CAG ACT ATA CTT ATG GTA GTA GTC 3' 
AP-23 is an oligonucleotide having a size of 30 nucleotides (30-mer, which was <^^™££££ 

Takara Shuzo Co., Ltd.). 
35 3. Southern hvdridization 

wa S pB«daooo,d,n,,olh B me,hodollfcnia».o. 0 l^^^ 
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15 



„, (both manufactured by Taka, , Shuzo ^ ^^W-^™^* J a ^ Qf 3 0 (0 5 0 kb were extrac , e d 
DNA fragment having a size of 5.0 to 7 0 kb ^' ob ^ e » a ™ ^ respe ctively, based on the size of a 

and purified from the Bgl II digestion P^^^^^^^J;^^ from agarose gel can 
molecular weigh, marker simul.aneously subbed to , el ^phores. bx P BamH | wh|ch 1omed 

be performed by the method of Manat.s et al (supra .On the othe hand after dg M1 dephos . 

lhe same cohes,ve end as with Bgl II or digest £ ) to prevent self ligation, 
phorylated with alkaline phosphatase (manulac red ^^^^^^^^uc^pr^tou^ 
TheDNAtragmentot5.0to7^^ 
w digested with BamH I, and the DNA fragment of 3.0 ^ Kit'^mantifactured by Takara Shuzo Co., Ltd.). ligation was 
pUC19 prev^usly digested with Hind III. Us ing "Liga ton K " ^ u ™^ a rfcnia coll stra ,n HB101 were trans- 
performed. Competent cells (manu.a^^ 

termed usmg the rasu.ng A pa of J^-J^a^JgSSd with sc'ug/m' of ampic,„n .or determining 

(1% Bacto-ttypton. 0.5% yeast extract, 1 a NaCI. ^ 5/ °f*J ' PP brQth (1% Xrypton, 0.5% yeast 

^ r.ninn y hybridization 

20 Co,ony hybridation was perlormed as described belo. ^J^^^^f^C 

applied touting in about 10.000 clones per ampidJwas used. After the 

overnight. As medium tor the plate, L^™" 

incubation, a nylon filter (manufactured by NEN, ™7^L7hTbL Transferred was lyzed by immersing the 
colony onto the nylon filter. The nylon filter on o which the 1 Tris . nydr0 chLde (pH 7.5) solution 

same in 0.5 N NaOH to denature DNA. The nylon ^""^^^VfiRer was placed in a vinyl bag and hy- 
t0 neutralize. After drying, the denatured DNA was fixed. ^^^^^ the re6U «, severa. clones 
bndization was performed under the «™ «"^» " ZlTeZ^Z^ DNA was extracted by the 

cleotide sequence coincided with the cD ^^^ s ^^S^^ wrth the AP-23 probe and plasmid 
^ S X CS 7^:^Z^^JL the AP^ probe were named P AP017 and 
^^SZ^SZZ Plasmids, the following anaiysis was conducted, 
p - -ITI-r - r~ ^ ^elimination of im DNA sequence 

PAP017 and P AP025 obtained in procedure 5, ^^.^^J^SS^^"^ 
(ra gmen, patterns were obsen,ed by agarose gel ^^^^^ the H,nd II, site and the 
shown in Fig. 1. The gene fractions contained ,n the twe .pterin* .were o _ ^ ^ DNA 

Bgl II site and almost the entire region of ^^^^^^^^^^ For determination of the DNA 
sequence was determined using appropriate restriction '^^J^™^^ Sh uzo Co.. ltd.) was used 
sequence, the dideoxy method was used. ^^^TwlL Sequence" (manufactured by 
for the reaction and "Apparatus for Electrophoresis for De '* rm ' ^ seque n Ce 0 , genom.c gene with 

Takara Shuzo Co., Ltd.) was used for ^^^^^SEr, No. ^70018) reveals that intron 
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30 



35 



40 



45 



sequence at 
protein region 



50 7 Determination ot transcrip tion initiation site 

,„ order ,o analyse ,he promoter domain o, ,he cloned ^^^^^^^Z 
determined Known methods .or determination of the .^-J^^^^f^iae^nth^ 

. — * — pm prote,n 

was used. The sequence of oligonucleotide is shown below. 

A?-26: 5' CGC GGG AAG GAT AGC TCC 3' 
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30 



The W nce - AP- 26 was synced ^ ™ ySj^^S^M 
Co.. Ltd. The synthesized ol.gonucleotide was .purged us.ng 0^*« ^ ^ ^ polynucleotide 

AppHad Biosystems Co . Ltd ^^^Z^T^<* 50 mM ^-hydrochloride (P H 8.0, 10 rrM 
kinase. The reaction was earned out at 37 C £ " ™ ™ u ' used for the labeling was removed using 

MqC l 2 and 10 mM dilhioihreilol C- 1 ^ njfni Bv tr^f^reqoing procedures, oligonucleotide having radioactivity 
■NENSORB™20" column (manufactured by NEN) By the foregoing proceu 

of about 10? cpm per 1 ug DNA was obtained 63-170016) used as a template for cloning alkaline 

to effect annealing of the primer and mRNA. d TTP), 0.5 ul of ribonuclease 

Next, 1 ul of 1 0 mM DTT, 20 mM dNTP (equirnolar mixture of dATP, dGTR CTP ^ (manu(actured by 

inhibitor ,117 umts/ul, manufactured by ^^^^r ^ at 42'C -or an hour. 10 ul o, formamidc 
Takara ShuzoCo , Ltd 22 units/ul> were added to the ut ^J J was added t0 tne reaction mixture to 
solution (95% formamide, 0.1% xylene cyanol and 0.1 A> bromophenoi , 

terminate the reaction aonlied onto 6% acrylamide-urea gel. At the same 

Then, 1 to 3 ul of the react,on solution obtained ab ove wa ^'^ ont ^ ^ as a primer was app ,ied 

time, the solution obtamed ^^^^IZ noZ "th . o TeaCon sub.ected to tho primer extension 
to the same gel as a size marker As a re8U " n ^* e Tne results are shown in Fig 2. The 

r Ligation ^ Valine orote ^ gsnome gene 

To ligate the alkaime protease genome , ge^on edt—A J^J^^ ~X 
cedures shown in Fig. 5 were performed. First. y a ^^^^^. { ^ A u^T^^uio 
Takara ShuzoCo., Ltd.)andthetetTn.nu 6 wasrenden3dblurt^9 DNA * ^ ^ Ca , Ltd) . 

Co.. Ltd.). With the digested fragment was m.xed w « Ba mH hnteM ^ ^ Afterpur|)ication 

Using "DNA Ligation Kit' (manufactured by Takara .Shu zo Co Ltd.), bo thw J i ^ ^ ^ ^ } ^ 

by ethanol precipitation, DNA was digested ^^amH I and r^nd in (rn an ^ ^ ^ ^ ^ 

DNA mixture was isolated by 1% agarose gel ^f^^Mom the gel Recovery of DNA from the gel can be 
s,te of aikaline protease genome gene was ^^^^SS^M after digesting about 50 ug of p AP025 
performed according to the method d M»«» et a rendered b|unt , using "DNA Blunting Kit" (man- 

About 3 ug of the aforesaid 5'-site DNA fragment (about 1 200 bp. were mixed with each other. Alter 

3 ,s,fe DNAfragment (about 1800 bp, BamH ^^JSJ^I^SS^^ *» M » 1% ^ 
ligation by "DNA Ligat.on Kit", d.gestion was pe or. d « ^ a ™ ° 9 was recovered and purriied. After the 
ge , electrophoresis and the DNA fragment havmg the des.ed (abo ) ^ ( ^ pUCi g (o ^ 

DNA (r^ont conning this alkaline protease genome ^^^^^ JM13S (manufactured by Takara 
them, the ligation product was transferred to ^^^^^^^ t0 obtain clone bearing the desired 



PUC19 

9 Preparation of express ion vector 
in Fig. 6. „ A prw WRC; diaosted with Afl II (manufactured by Takara Shuzo Co., 
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15 



20 



Shuzo Co., Ltd ) After P„„cat,on by ethanol P-^^^^^^^t 
by Takara Shuzo Co.. Ltd ). The digested fragments were so a ed by 1 . aga ^ ^ P nf|edfrofTltheagaros9 
DMA (ragmen, (about 500 bp) in the terminator daman of ^^^J^ Wlth Psl , and Hinc II (manufactured 
gel. On the other hand, after pUC1 9 which may be a " n e phosphatase (manufactured by Takara 

!, TataaShu/oCo . Ltd ) ^^^^ DNA fragment (about 500 bp) 

Shuzo Co., Ltd.). The cleaved vector (about 100 . g) ™* ? % n erich,a coli obtain JM109 (manufactured by 

Shuzo Co., Ltd.). Thereafter, the Ceaved .js ^ZZZ^Z^- Shuzo Co., Ltd.) followed by ligation 
precipitation, DNA was mixed with 2 ug of Eco Rl I'^r (manula * red by {manufaclure d by New England 

using DNA Ligation tt". The Hgated DNA ^^^^^J^^ Among the DNA fragments 

fsoia^^^^^ 

Rl and Sma I (manufactured by Takara Shuzo Co LtdT oNowea * (about 1100 bp , about 100 

deposphorylated product (about 1 00 ng) was *«^J££^£Z> lransforme d with tho mixture. Fron, the 
nq) to ligato them using "DNA Ligation K,f. ISS^H ffl^tra JMHO d 5 pApQ45 

25 

Claims 

1 A Piasmid comprising a promoter sequence derived from the Aspens oryzae alkaline protease genome gene, 
1 ' ^"equenTe is as shown in Figure 2, or a tunctiona, equrvalent thereof. 

X 2 A piasmid comprising a terminator sequence derived ,rom the Aspens oryx* P~ genome gene, 
l P ich Suence is as shown in Figure 3, or a lunctional equ.alen, thereof. 

3 A piasmid according to claim 1 or claim 2 which is an expression vector. 

35 , a gene expression unit comprising a promoter 

3, or a functional equivalent thereof 
40 5 An expression vector comprising a gene expression unit according to claim 4 

, A p,asm,d comprising a genome gene o, a,ka„ne protease derived from Aspens oryzze. the gene having the 
restriction enzyme map shown in Figure 1. 

" , A piasmid . 9™, ^ o, p.o.e... « W» «— - «- « ™* 

otide sequence shown in Figure 4 



Patentanspruche 

^^^^^ 

3. Piasmid nach Anspruch 1 Oder 2. das ein Expressionsvektor ist. 
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4. Genexpress.onsemhe.t, umfassend e,ne Promotorsequenz, die von denn Gen der alkalis hen P o e* e a s dem 
Genom von Aspergillus o^zae stammt, wobei die Sequenz in Figur 2 gezeigt ist, Oder e,n funktionelles Aquiva lent 
davon und eine Terminatorsequenz, die von dem Gen der alkalischen Protease aus dem Genom von Aspergillus 
oryzae stammt, wobei die Sequenz in Figur 3 gezeigt ist, oder em funktionelles Aquivalent davon. 

5. Expressionsvektor, umlassend eine Genexpressionsemheit nach Anspruch 4 

6. Plasmid, umfassend ein aus dem Genom von Aspergillus oryzae stammendes Gen der alkalischen Protease, das 
die in Figur 1 gezeigie Restriklionsenzymkarte hat. 

7. Plasmid, umfassend ein aus dem Genom von Aspergillus oryzae stammendes Gen der alkalischen Protease, das 
die in Figur 4 gezeigte Nucleotidsequenz hat. 



Revendications 
1 



4. 



Plasmide comprint une sequence de promoteur obtenue a partir d'un gene du genome de la protease alcaline 
d' Aspergillus oryzae, laquelle sequence est telle que representee dans la t,gure 2, ou un de ses equivalents tone- 

tionnels. 

Plasmide comprenant une sequence de terminates obtenue a partir d'un gene du genome de la protease alcana 
d'Aspergillus oryzae, laquelle sequence est telle que representee dans la figure 3, ou un de ses equivalents tone- 
tionnels. 

Plasmide selon la revendication 1 ou la rovendication 2, qui est un vecteur depression. 

Unite depression d'un gene comprenant une sequence de promoteur obtenue a partir (fun gene du genome de 
la protease alcaline d'Aspergillus oryzae, laquelle sequence est telle que representee dans la figure 2, ou un de 
es Sents fonctionnels et une sequence de terminates obtenue a partir d'un gene du genome de la prot ase 
alcaline d'Aspergillus oryzae, laquelle sequence esttelle que representee dans la figure 3, ou un de ses equrvalents 

fonctionnels. 

Vecteur d'expression comprenant une unrte ^expression d'un gene contorme a la revendication 4. 

Plasmide comprenant un gene du genome de la protease alcaline obtenu a partir d'Aspergillus oryzae, le gene 
ayant la carte d'enzyme de restriction representee dans la figure 1 . 

Plasmide comprenant un gene du genome de ia protease alcaline obtenu a partir d'Aspergillus oryzae et ayant la 
sequence de nucleotides representee dans la figure 4. 
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F I G. 3 

^AnCC AGGAGTACGT CGCAGGATTC TACCATTGTT 
ACTGGAATAC AATGATGATT AGAAAACCAA GAGCGTTATC 
ATTCGGACGG ATATATGCAT GGCACCG A TA CAGCGTGATA 
CATAGGCTGT TTGCTCAAGA ATTAGGATTT TATCTGAATC 
CTGTACAGA GTATACTTAT GTTAGTAGTC 1JUU»« 
TGGCTTTCTA ATTTTGTCCG ATCTACAAGG GGTCGTCGAT 
CACAGAACGA^ACTAGATGTG CAGGGGACGA TGATCACCCG 
TTCTTAGCAA GACCTCTAGT «TTCTCG»C CATAGCTTTC 
ACGCGAATCA TGACCCTACT ACTTCiIgaT TGCAGACCAA 
GTCGCATGAC AATGTCCTCT TTGGATTAGG ATTAGTAGTT 
GATTAGATTC CGGAAAATGA ATTAGGGCTG GCGTTCCAAC 
TCCTGGGGAG TGCCGATGTT ACTGTACTH ATGAAAGAAA 
GTAAGTCTAT TGGTACACAG CTCCAG 



11 



EP 0 427 385 B1 



c^ © «c 
m s. 

cj - <c 

cj CJ 

<c cj 

CJ <-> 

CJ s ' 

e- <^ 

cJ fr~ 

cj f- 

<£ O CJ 



o CJ 
r- CJ 

CJ 



y (— OIJ © CJ 



CJ 
t— 

cj 

CJ 
CJ 
CJ 
CJ 



* CJ 

CJ 

CJ 
CJ 



<X 

C_3 



C3 



CJ 
O 

<L3 



n CJ 
CJ 

CJ 



o CJ 
« CJ 

* cj 

cj 



o 
cj 

CJ 

cj 
CJ 

o O 

m CJ 

CJ 

cj 

cj 



CJ 
CJ 



I — CJ 

-= <c 

cj «J 

o CJ oU 

r- <X * CJ 

I- - CJ 



cj 
o 
CJ 
f— 
o 

-a: 
o CJ 

<n cj 



^ CJ 
" CJ 
CJ 



CJ 
CJ 
o CJ 
+ £ — 



<£ 



o CJ 



CJ 
CJ 



o CJ 



CJ 
CJ 
CJ 
CJ 



CJ 
CJ 
CJ 
CI 

CJ 



CJ 



cj 
cj 



CJ 



o 

CJ 



O 
CJ 

cj 

o CJ 

-* cj 

f— 

CJ 
CJ 
O 



«c 
CJ 
CJ 
CJ 

CJ 



CJ 

cj 

CJ 



CJ 
CJ 

cj 

o «x 
✓> <E 

o 

CJ 
t— 

CJ 
<s 

O 



CJ 



CJ 
CJ 



. cj -cj 

, CJ r- ^ 
(- 

f— cj 
«=: <x 
t- <-> 



a CJ ' t; 



cj 



I — o O 
-a; - <t 



t— of — >^ 



^ <c o <=c 

0 t_ u o 

o <r ou »u 

Q<3 . a-e— «<T 

» O » O *• <-> °f- 

^ *o <s 

o ^ ^ hi 

^ <c t- 



■ O < 

■ u> 
I— 

v— 

u 

» o 

- O 

- o 

o 



o O 
o t_J 
r O 

o 
o 



t_3 t- 

IT CJ * 

(_3 CJJ 



<_3 



O O *~ 

^ t" ^ 

<- C-J> 

-=r O 



o 



o 



o o o O 
bo r- (— 



oU oh 

r- C_D -of" 

(- - C3 

< O 

oa ° ^ 

-a O ^ ** 



n 'J *•» "«S 



- (— o f— 

■» ( — 



t_3 

CJ 
CJ 
CD 

o 



sr CJ ® 'O 



CJ 

o <r 

r- » CJ 



o <_J 



* cj « «a: 

CJ - 

cj co 

<5 CJ 

CJ <* 

CJ o 

CJ o 

E— ^ 

CJ O 
o CJ 

n CJ <=C 

<C - 

CJ CJ 

cj f- 

<=c o 

<3I O 

<E I— 

CJ CJ 

CJ CJ 

o CJ o O 

-=t - -ce 

cj (— 

CJ 

CJ CJ 

CJ (-3 

h— CJ 

CJ h 

e- 

of— ° C3 

_ <r o (— 

e- -CJ 

CJ CJ 

cj 



CJ 
CJ 



w CJ 
CJ 
CJ 

CJ 

CJ 
CJ 
CJ 
CJ 
o CJ 
- CJ 

~ «— 

CJ 
CJ 
CJ 
CJ 
CJ 



n CJ 



CJ 



CJ 
5- 



a CJ »■ 
CJ t- 



CJ 

o 
o 

o 
o 

o <X 
CJ 

n f— 
CJ 
CJ 
-c£ 
CJ 

<c 
«i 

CJ 

o <i 

«» CJ 

m CJ 
CJ 



CJ 
CJ 



CJ 
CJ 
-cC 
CJ 
CJ 
CJ 
# CJ 



o 



<r 

CJ 
CJ 

<x. 
o 

CJ 



CJ 



CJ 

*— 

CJ 

CJ 
CJ 
o CJ 

4 <r 

r- O 



CJ 
CJ 
«t 
CJ 
CJ 



m CJ 

CJ 



cj t- 
cj e- 
cj *x 



CJ 
CJ 

«— 

CJ 
t— 
CJ 



CJ 
CJ 

e- 

CJ 
*CJ 

a- O 
(— 
<i 
CJ 
CJ 



CJ 



o CJ © 
r- CJ -« *— 



CJ 



CJ 
CJ 

o 



CJ 



CJ 
CJ 



CJ 



CJ 



■ cJ ^ f— 

<x I— 

CJ CJ 

CJ CJ 

CJ €- 

«C CJ 

CJ <£ 



i CJ 

<x 

CJ 
CJ 



CJ 



^ CJ 

o 
e- 

CJ 
CJ 
CJ 



* CJ 
CJ 



<C CJ 

CJ CJ 

CJ f~ 

o oci 

* CJ «i CJ 

CJ CJ 



CJ 
fr~ 

CJ 
CJ 



CJ 
CJ 



CJ 

o 

CJ 
<=£ 
CJ 

f- 

o O 

CJ 

-o <t 
(- 
CJ 

o 
o 

CD 

o CJ 
* CJ 
- CJ 

CJ 
CJ 



of- © CJ 

^ CJ * 

r- e— ■ CJ 

CJ <c 

CJ h 

CJ ^ 

«=C CJ 
CJ 

fr- ^™ 

o CJ o CJ 

r (— ■ CJ 
CJ CJ 
CJ 

CJ CJ 
J- CJ 
t- CJ 

o 

CJ 

o CJ ° ^ 



<x 

o CJ 
en t— 

t— 
(— 
CJ 
CJ 



CJ 

t— 

<£ 

CJ 
CJ 
o c— 

^ e— 

o CJ 

- *z 

CJ 

CJ 
CJ 

f— 

<£ 
o CJ 
n CJ 
o I— 

- CJ 
CJ 

t— 

CJ 
CJ 
CJ 

t— 

o <C 

CJ 
o CJ 

- e- 
*z 

CJ 

o 

CJ 



wi ( — rt 
-CJ — 
- CJ <s 
<£ >> 
CJ — 
CJ CJ 
CJ - 
(— CJ 

O -1 
o U J 

- CJ -J 
-CJ 3 

CJ -J 

CJ 3 



M <I 

- o 1/1 
<c 

<£ — ) 
<X ^ 
CJ — 
CJ *=£ 
CJ 3 
o — 
CJ CJ 

r- CJ O- 

CJ <c 

( 

<=c — 

CJ 

CJ — 
© CJ CJ 

ftj o 

CJ ^* 

-cj a- 

CJ 

<« >» 
<c -J 
CJ 0) 
6— XL 
«- 
O u 
i-j O 

-CJ — 

V— «3 
CJ 



-a: 
CJ 
CJ 

o 



CJ 



CJ 
o cj 

o- (J 

o 

6— 



o u 



» CJ 



CJ w 
c U >C 

n ^ (— 

- cj3 

- CJ t- 
CJ -«x 

CJ 

-a: _J 

cj a> 

( 1 

a *=« — 
M CJ 

- CJ O 

- f— * c/> 
CJ c 
<x — 
CJ CJ 
CJ — » 

t— a; 
si 

o CJ 

- (— 

- <c 

- CJ 

t- 
cj 



CJ 

(— 

o <X 

- CJ 



C3 
CJ 



o CJ 



o 
-a: 

o CJ 
<r CJ 
o CJ 
- CJ 



CJ u 
> <x >» 

* i — ■ e— 

- <x 

<X . — 3 

<x >> 

CJ — 
CJ CJ 

I — ■ o 

CJ i- 

o CJ O- 

- (— ^ 

|S* (— • CJ 

-CJ -J 
CJ VI 
-et 

CJ 

-a: — 
cj cj 
en ra 
© CJ — 
r* CJ 

- CJ "3 

CJ — 
CJ <x 

CJ &o 
CJ <- 
CJ 

cj &a 
© cj u 

CJ <c 
-CJ «- 
-CJ -c 



<£ — 
CJ CJ 

CJ c- 
-«a: — 

o CJ *" ' 



CJ 



CJ 
CJ 



CJ 
CJ 
CJ 
CJ 
CJ 



CO 



12 



EP 0 427 385 B1 



o CD 



r* CD O 
_ ( — • OJ 



* 00 



-X 

I — ' 

CD CD 



* CD => 



jr a, ^ >» 

CJ — J < — i 
^ ^ ^ J- *cd 



«CD ~° 

rft i — oj * ^ 

- CJ -3 - <J ^ 

^ ^ y - 

cd ~~ — 

* cj -j * 

(- CD <X 



o <x — 
oU - 

cd o <y 

- < oo 
CJ «s 

CJ — 

CD -Ct 
CD ^ 
<C 5s 



oL3 C 

- CJ rc 
rU - 

- CD 
I — rc 

CJ — 
CD 
CJ 

<c 

>^ o- <C 
E — r ^ — 1 
CJ "3 
CJ — 
CD ^ 
CJ OJ 



o *c 



- CJ «3 

o — 

CD *I 

co vi 

<£ 3s 

-cX — 3 
CJ »~ 

© o - 

OO 



CD 
CJ 
CD 

cj 



— o <r — *u 
c <U L _ cj 

§s as 

15 s-s s? e 

°y ™ !£- •« = ru u 

i-i cd 
- cJ Ps 

O — 

CD o 

i — oo 

o ^~ 



et3 — 

CD O ^ 



» C!3 1! 



E — ■ QJ 
(— — 

<a: — 
o O O- 

M <£. t/> 
- O C 

«=c to 
o — 
©O — 



ro 

o 

O 
ad 

- ra 

OLO 
U 
ax 

UD 

O 
9 CT3 
* TO 

: ^ 



■a- -g= "33 

S> 



^ ^ — r- O — 



O C 

o a? 
o «— a- 

-cX 



e- a) 
O — 3 
t— <~ 
O 0) 

o'J afl 

« (J? t - 
- <-> 

CD 

<S 



O CJ3 ' 
* O 
- <S 



9- O — 

a. * 

o -t- — 

y CD =>■ 

J— o_ ra 
H- u O 

u o 'J 

o ( — CO O U 

_ « ca - • u 

<X -O C3 - ^ 



o O >^ 
a O — 
^ O C3 
- O « 
<t >• 
< -J 

O to 

<S 

CJ ^ 

o «- 
o U GJ 
r f— 00 



CJ 
CJ 



3s 



U 
ro 



o O ^ 
aU - 
— « C3 
0 c -CJ «J 
<£ W CJ> — 

u O 0) 
!- t- a- 

c ro C3 " 

o O — ° ^ 
<X r- <X — 3 

u - <« M 

O C CJ 03 



o 



• C3 

- C3 

- O 



r 

* ra 
- O 
rc 
aa 
-«-> 

ra 
ad 



CJ 

CJ CJ 

<z oo 

CJ >> 
CO — 
O C3 C3 
^ CD 3 
W! (— Q? 

— CJ —J 
I — 

CD — 

CD CJ 
CD CL 
CD U 



CJ 
CJ 
o <£ I 



ra 

o 
o 



on 



■ 

CJ 



- CJ ' 
CD 
«x — 
CD CD 
CD C 
<s — 
O CD 



CD 

>. * o 
f- - o 
c 

CJ 00 
C3 c. 

cj <<x « 



o O O 
-n CJ 

-U A 

CJ — 

C_D <X. 
I- 

CD <U 

<a oo 

t_3 vi 
o <Z >> 
» <5 -J 

- <i — 

CJ CD 
CJ »- 

cj sz 

<Z (— 

k— ^ 

CJ J= 



CD CD <£ — 

f <C — J ^ £ 

-o CD CD <X 

. e- ^ - o ^ 

<S CD — 

O 3= <-= ^ 

CJ CL o »" 

< irt CJ 

CD <X f- OO 

o — «- 

oe ^ o 6— rt3 

^ CJJ > > 

- <X - *C "* 

<c -a: O =>= 

CJ — «-3 u - 

t- ra O J= 

b => { - 

t- >, CJ >*» 

C_D — CD — ' 

O CD CD OU CJ 

w:U u • fr- to 

-a CD W ^ ^ ■ ' 

— <s: oo - CJ =c 

(— Ql CJ 

<X W CD — ' 

(j -« CD CD 

u — t — O) 

(— <T3 *— — 

CD «C 

o C_D " — " o CJ C 

^ t-^ r- no (D 
•« CD > 
— CJ v - 



CJ — 3 




-CJ — 
$— ro 
CD => 
CJ 1- 

cj a; 
t— CO 

(~ 

O CJ -C 
^ < H 

— CD <U 
«C to 
CJ 1- 
CD GJ 

<x oo 

CD 

CJ OJ 
a OO 
o <C 3 
• ^« — 
- CD CD 

e- 

CD — 
CD CD 
CD C 
<S — 
CJ CD 
o CJ QJ 



O - 
rc ■ 

O 
o *J , 



0-0 



ra 

Q3 

n CD CD 
er CD 3 

t- — ^ 

CJ 

CD QJ 
<rX OO 
CD ^ 

o <z x: 

r* CJ C 



CJ <o 
CJ — 
CD 

(— u 

<c >^ 

-o CJ 

<C E— 
CJ >^ 
CD — 
CD CD 
CD => 



-O o. 
<r w 

CD *=C 
CD — 
(— CO 
CD Z> 
{— ^ 

O -e£ « — 

f- CJ =c 
r CD C 



CD — 

CD CD 
I- 

CD — 



(— « 
CD ^> 

-a: 

<£ _3 
O — 
» (— m 

- CD D> 
» CD t - 

- CJ 

t— CjO 
(— 3 

cj -J 

CJ CJ 

t 



CJ 


O 








<C 


ro 


CJ 




CD 


<x 


o fr- 


TO 


- CJ 




a- CD 


<x 


- CD 


in 


<3L 


>> 


<=£ 


—3 


CJ 


L- 


CD 


<D 


<£ 


OO 


CJ 


u 


o CJ 


JC 


O <C 


t— 




no 


- CD 





r- <r 
o e- 

nu - ■ 

CD CD 
CJ ^ 
CJ — 
CD < 
5- rc 
CJ — 

o CD <C 
* CJ — 
© ro 
m CD D> 

* 

f— «3 
CD D> 
CD 
CJ 

t— OO 
o CJ ~ 
«n CJ 
<s CJ - — 3 
r* t 

CD => 
>> 

CD — 
CD O 
CD C 

o — 
' * CJ CD 

o CD 3 



CD CD 
CJ CJ 

t- ^= 

<c n3 
O — 
o (J < 
n CJ C 

*r <x 

CD 3 
' — 
CD CD 
CJ — 
t— ra 
CD -=> 
o CD "3 
t- CJ — 
oU < 
^ f— O- 

CD <C 
CJ c 

<£ VI 

CJ 0J 

- t— o_ 

oH ra 
nU- 
CD 

CD *0 



CD 

^: _J 

CD t0 

-c: d>s 



CJ QJ 
o V— OO 
o (J v - 

n (- H 

CJ 

CD — ' 
CD CD 
(— ^ 
CD — 
CD CD 
o (J > 
c CD — 

- rc 
U 
r3 
O 

ra 
cz 
ra 



13 



EP 0 427 385 B1 



o CJ 
* CJ — 

- CD <* 

- y— o 
CJ 

CJ C- 

cj c 
o 0) 
<t: co 
CJ <- 

o CJ 

*n t— 

- <c c 

-X — 

CJ cd 
cj ^ 

CD — 

CD CD 
CJ OS 

o — 

o U < 



oU D 
* (- 

- CJ 

I— ro 

C3 => 
CJ O- 
«S on 
CD <c 

k ' 

o f— 03 
<r CD 

CD 

CD t^l 
<5 >- 

<a: —J 
CJ 

CD — 



cj <y 



n 
to 



o 
ft; 

TO 

no 
U 



CJ ^~ 

cj CJ 

<— CO 
o CJ CJ 

CJ ra 

o — 

cd <s 



-» * ■ 

n <£ — " 
~ CJ ^ 
«£ ■ — 
<_J 3= 

cj o 

CJ u 

cj c- 

o(J - 
n <£ (-* 

CD <1 
CD ^ 

t— a> 

cj »- 
cj CJ 
o e- ^ 

CJ u 
r-> CJ 

CD 

CJ CD 
*- <~ 

t~ CO 
o CJ CJ 



o t_J a 
o «l 

r- <J ^ 
<X ^ 

<f _ ; 
cj - 
cj -r= 
<* f— 
CJ « 

oO — 
r* C3 <S 

cd => 
-cr 

CJ? CD 

CO ^ 

-cC >> 

t> <=C — 3 

- CJ CJ 

* t 

^ 

CJ ta 
C3 c 
O < 

o CJ -C 



CJ 
o C3 
- CJ 
n» LJ 



c 
CJ c 



o 

rt3 



O ^~ 
C^ CJ 
o -ex CO 
o CD ^ 
w <C >> 
r* <x — : 

CD C 
c=C ■ — 

CJ (J 

cj cj 



o a ^ 




o (— rc 1 
CJ — ■ ' 


- aC 




- CD *X ' 


w U 






clD 




CJ — 


o 


CD <X 








ra 




e— "5 


o 




CD ^> 


o 






O -i- 1 




o (J 


0" O 






o U 




- CJ 0J 


^ O 




« t— — 


o 




<z — 






CJ ^ 


a 




CJ — 






CD 






o. 


u 






o ra 




o CD 


v 




(- t— O 


o as 




- CJ u - 


CJ 


c 


M CJ O- 


<=c 


iA 


CJ ra 


-e£ 


-a: 


LJ — 


CD 




CD *X 








CD 


CD 


CJ ^ 


CJ 


c 


f— cO 



CJ u 

CJ -c 
<c *— 
cj c 

<= <t 
CJ i- 

oO ^ 

nU <C 

C3 <C 
(— I- 

CJ v 

I— CO 

CJ \- 
CJ QJ 
o co 
er c 

r, (J ^ 
r. ( — • CO 
CJ 

CD — 
CD CD 
GJ 

<— — 

<C — 
o CD Q. 
■ O ^ 
m H- *— 

nU CD 
CJ — 
CD *C 
^« 

CJ ^ 

e— co 

r- CJ — 3 
nO (I) 



p* CD **~ 

CD > 
CJ rz 
CJ — 
CD ^ 
f — 03 
o CJ — 
0-CD « 
nCJ O 
r- CJ L - 

CJ cc 
CJ >> 



^ CD 



4 

CJ 

c_J 



in CD 

CD 

o 

CD 
CJ 

(-^ 

CD 



r- CD 

CD 
CD 
-<£ 
CJ 
CJ 

«• 

«* CD 



of- oCJ 

- CJ ° *— 

a C3 

C3 ^ 
<f ( — 



c CT 

«T CJ 



O C3 

c «x 



i« CD M CD 



o (— 
f- CJ 
r f- - 

<X 



o CD ^ ^ 

* (— *— 

n(J ^8 — 

CJ O 

CD O 
O 

CJ « * 



CJ 
^ CJ 
p* CJ 
<rL 
CJ 
C3 
CD 



* t- f t— 

r CJ °^ 

r- f — -rf 

CJ LD 

CJ ^ 

CD 

<i «- 

< <-> 

o CJ ° • — 

r CD -» LJ 



CD 
<£ 
<t 
o <i 
-c C3 
o- 

- <l 

CD 
t— 



CJ 



o CJ « 

to CD ^ <z - 

* f— -» f— 

m <C CD 



CJ 



o CJ 
4 CJ 



ji CJ 

^ f— 

CD 

O 



CJ — 

CD ^ 
CJ C 



CD 



CD CD 
*- C 

oo < 

flU 3 

nH CJ 
r* CJ —1 
O «= 
<i ^ 
-cr ^ 

CD 3 

CD O 
of- D3 
r-t— CD 
rt CJ — 1 
p* CJ "3 
CJ — 
CD <=C 
(— » *Q 
CJ — 
CD 

CJ D? 

o(- QJ 
-•O -J 

n CJ u - 



CD CD 
CJ c 
-cC ^ 

CJ 

<x >» 

r CJ «3 
* O — 

CD ^ 
*— ^ 

CJ -) 

CD = 

O -J 
o CJ C 

^ <rC ^ 

r* f— O 
CJ ^ 
CJ 

CJ L - 
CD OJ 
<X CO 
CJ >^ 
O CD — * 
*i CJD O 



CD 
CD 

o CJ ° G— ° 

r <S * t- * 

c5 < O 

m CD w 

cj t- 



r CD 



CD 



CD 

CD 
c <=C 
tfi CJ 



CJ 
CD 



o CD 



<4 


<C 


CJ 


«— 


<1 


V- 


o CD 


o CD 




f I— 


e <r 


r <r 


^CJ 


w CD 


CD 


CJ 


CJ 


CJ 


1 — 


CD 


CD 


f— 




CD 




<r 


o CJ 


O CD 


« LJ 


n CD 




» CD 


rst CD 


^ CD 


o: 


V- 


CJ 


CJ 


CD 


CJ 


(— 


E — 


1 — • 


CJ 


<S 


<=£ 


o CD 


O 


n <=£ 


~ CJ 



~ CD 




CJ 


CD 


CD 




<: 




CD 


CJ 




CJ 




t- 


o CD 





CJ 



<£ ■* CD 



<X - — 

CD ^1 
C 

<X 1 

o CJ CD 
•o i — >^ 
r- CD — 
*~> CD CD 

CJ o 
CJ <~ 

CJ cc 
( — ■ ra 
CJ — 
CD *C 



CJ ^ 
(— cu 

CJ -J 

CJ 

O 
o CO 
si CD 3 
n Q) 
mU -J 

CJ 

CD 

CD CD 

o — 

I— ra 
CD 



<r . 


— 1 


i~ 




t— 




ca 






a. 






O CD 


-a: 


■? CD 


V) 


r. 


>» 




^J 


CJ 




«— 




CD 


D> 


CJ 


*— • 


f— 




CD 











o 




f— 


CD 


-er 




f- 




1— 


t- 


t- 


o <t 


o t— 


* CD 


n <I 


^ t- 


- CD 




r* CD 


CD 


«a; 


f— 


H- 




t— 


-ct 


<r 


CJ 


<x 


<=: 


CD 


o 


o <=C 


1*1 <C 


r- <3I 




-a CJ 


n CD 





CD 
t— 
CJ 



CJ 
CD 



CD 



CJ 
fc— 

CD 
C3 
CD 
CD 

o <a: 
- <-c 

r- CJ 
rw. <C 
I— 

CJ 

e- 
<c 

CD 
CJ 



»H * CJ 



CD 
t~ 
o CJ 
- CD 
<r CD 
CD 
-ct 
t— 
E— 
<-r 
<s 

CD 



- <5 o <S 

■ CD 

CJ 
CD 
CJ 
■d 
CD 



o 6— 

B CJ 

m CD 

e— 
<± 

CJ 
CJ 





t— 


t~ 


(— 


CJ 


CJ 




-a: 


<: 


f— 


CD 


CJ 


a CJ 


o <=Z 


pi <=I 


~ t— 


r* -cC 


» CJ 


n CD 


r-O 


<i 


CJ 


CJ 


«I 


<£ 


CD 


CJ 


<— 


t- 


*X 


<x. 


CJ 


a CD 


a «— 


CJ 


- <I 


r- t— 


CD 


#- CD 


*+ CD 



r <S 


o CD 






■d 


o- CJ 


CD 




C3 


fr— 




CJ 


CJ 


CD 


(— 






o CJ 




o <s: 


at C_D 


a- CJ 




<£ 


t— 




t— 


CD 


<X 


CD 


CD 


t— 


f— 


E— 


t— 





14 



EP 0 427 385 B1 



FIG. 5 

Ncol HindID H i ndDI 



Pstl Hind ffl 



pAP017 



pAP025 



DIGESTION WITH Ncol 
T4DNA POLYMERASE 
ADDITION OF BamHl LINKER 
DIGESTION WITH HindHl 



BamHl HindlU 



Hind III 



I DIGESTION WITH Pstl 
! T4DNA POLYMERASE 
I ADDITION OF BcmHI 
1 LINKER 

i DIGESTION WITH 
! HindDI 



BamHl 



ABOUT 
I200bp 



LIGATION 



A3 OUT 
I800bp 



BamHl 



HindHl 



BamHl 



ABOUT 3 KILOBASE 



DIGESTION OF pUCI9 WITH BamHl 
LIGATION 



1 fit* 



> 



o 
o 
UJ 



O T5 o O a O O-trt Cl 
CD tOUJUJC/2LJXQ-(r. 

L 




•3 O 



4 



o h o2 ° 




£ 

o 
CO 



pAP!725 



15 



EP 0 427 385 B1 



F I G. 6 



At in Psti 



EcoRI HindD Psti Hindi 



pAP025 



pUC19 



DIGESTION WITH AfiD 
T4DNA POLYMERASE 
DIGESTION WITH Psti 



DIGESTION WITH 
Hindll 

DIGESTION WITH 
Psti 

ALKALINE PHOS- 
PHATASE 



lAflD) PstI 

(TERMINATOR 



LIGATION 



ABOUT 500bp 



Ncol Fspl 



EcoRISmal Psti Hlndffl 

TERMINATOR I I 




pAP017 



pAP044 



DIGESTION WITH Ncol 
T4DNA POLYMERASE 
ADDITION OF EcoRI LINKER 
DIGESTION WITH Fspl 



EcoRI FsPl 
PROMOTER 



DIGESTION WITH 
EcoRI 

DIGESTION WITH 
Smal 

ALKALINE PHOS- 
PHATASE 



LIGATION 



ABOUT 1 100 bp 



EcoRJ 



PROMOTER 



BamHI Psti Hindi 

TERMINATOR 




pAP045 



16 



